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#H«MR 0 3 7 3 5 8 2 ^J8S(c BRjp $ ilX n * fc (T> 
S-ffl^4:tm4. -?-LT. »BH s P2-25 2 79 
3 ffl* 3 ft T v y ^ ^ 'J ;u t* y i/yUW* 

{>. 3BOT«9tt*ULTjm^ -Ota 
*\ KWWfITJiI0 387 7 1 5-fB^flStra*$ftT^ 

[ 0 0 7 9 ] $ C, IZ . ±34 L fcS3fciJ9&»h &m b- 



fflllf 1 2-7^D^.'J/y (J. App 
I.Phys.J27«, L7 1 3 (1 9 8 8^) ) . 
1, 4-y'7i-/P-l, 3-7^yiy. 1.1, 
4, 4 — f h77x-;U- 1 , 3-7'fy'iy (J^LhA 
PPl. Phys. Let t..,SB56$. L799 (1 
9 9 0*) ) . $ KM*« (»BH¥2-3 0 

5 88 6-9^«) . ^UW>Wiflc-(miHF2- 189 
8 9 0#&«) , H^^'JTV-iVmmW (ttflH^- 

216791 ^m. ttzitmssmmmm^mmm 

t&If* ) . 7)U?' : J>imfo ( 2-220393 
^&«) . 'J fR*fls ( ftffl? 2-220394 

■f^ffl) . y^D^y^yiy^* (^m*2-28 
96 7 5^488) . tODeD-Am# UWP2- 

2 9 689 i^$g) . xfy;i-TSyii* (App 

1. Phys. Lett. .»56*. L79 9(1 99 
0*) , (^^2-1 9 1 694-^ 

&m) . IllS^l^fgWO 9 0 / 1 3 1 4 S^A p P 

I. Phys. Lett. .vol 58, 18. P198 
2(1991) fcra3*l^SJ:ofc**HHt£»* 

[ o o s o ] *%m:\mi,zm:memmt ix . 

ijsi^ f Dt< >5Wfc£«j ( BEW^DPJe 0 3 8 8 7 6 8 
■f "HiHW^MMIPFS - 2 3 1 9 7 O-^&WcHK**)*, 
4» Lv\ ft(*ptJtLT(i, 4. 

4" -t'7. (2. 2- v- t-7+)iy3.-)l>\L-)l-) 
t'7i-/K .4.4' -h'X(2. 2-v7i^yUb' 

[0081 ] 81*1^5-2 588 6 2-94MIWPfc: 
KfJl£ftT^&-fiS5U R s -Q) 2 -Al-O-L 
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[ , Ui7i- £ -ff A t h WMMPt 6-2 
4 HOft f fc**-C#> 0 - • O - Ltt 7 x y 9 - hffifw^- f 

QJil»8-*y 'jy9-hie<5rf£*U Rs 

(i7.«l- 5 (CM»8 / 'J y 9- hSfiW 

£«ifc*»f£ti&. fx (2-y^-8 

-=* y 'J /7-M (A'7-7i-*7i/7-H 7 

;i. = -r>A(i in, t** (2-y^-8-^y , j 
to o 8 2i :oii*','W6.- 9 9 5 3^mm~ 

wstnatxe*. mm?-?') >m&^ii±Mw*A 

. #K*F4 L < «4 . 4 ' - 1" 
X(2. 2-x'7X^t"^) t'7i-/K Fwty 
h f: tTti^U v > «lc$? * L < (i. Witf 5/* 

[0083] fifW>3S3fc£»*3Bfc0i: .LTttWcMH 
^03 90 5 5 m'lM) . 

x B&%m7-mimztix t, *> umts - 2 3 

2 2 0 3 9 0#^«*J itmB! 3 F2 - 2 1 6 7 9 0#& 
®%,m $ MUZ tHWLT-?- it 5fc3fc«503S$: & « 

»-c««?iiJtt<o mm^4 - 5 1 4 9 1 . 

©IffefBtft (Sbfct-?3 8 0~4 8 0nm) fclife 
Hftft (4 80-580 nm) fc£?8Jl£-t!\ 
fe3l3fcfr££1r3tffcflliaW>fc«> (^¥6-20 7 1 
7 0^&ffi) . 

**1-Stt«Wt)C0 («ffl 3 F7-l 4 2 1 6 9^& 

m . 

[0084] jMSS**>LTJi. 

[0085] 
Hfc2 2] 




[0 086] ±Mtt®Zft\^XmMi%fc$h 

TTSiLTIi. 0ttKfjS»2L xtya-hS. LBS 

mco&KKDumi&m-rh - 1 & . *3twi - ft 
2tim$tifc®<?>ztx'h f ). m^^m^mm 

LBifcfcJ:9#rt;StfifcSK 

ilC J; DERM'S -fc#T"£&, 
[0087] £fcfcBBB35 7 - 5 1 7 S 1 ^&IW=HbF 

fflic L Ti§?g t L ^ Mix S-x f> 3 - h 
J: 0 MHtf* - 1 J: -> T i> . SBfcB 

[0 088] Cc0j:3CLT^$ixl>^7tl^ff(= 
i f/T# -i.* 5 . a^5 n m- 5 mCOiEll^'Wt i V\ 

iojBwa, ±» l tztm<r> i 2 aata^ 
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nmwism' h % h jem t mm uz h cox-h -> x t 

[ 0 0 S 9 ] mz . IE7L& A • »i* Wi . fBt/fvOIE 

tlsastWh. Rm.mx'tmthmx'h^x . ietl 

jaTt 'h^o. znxotcim&x ■ mmt ixux 

0 m *%m&?jEii&mM£iiim 4 mum 1 1 

<. ZbizJEil<7)&®&ff. ffttlf l 0* 0= v/ 
c mOlt#ep2lllB$fc:, ^< 1 t> 1 0" 6 c m! /V • # 

X'hhh<r>mit u\ *^t3j!o> ; ^.^- i j;u-ry-b-> 

«S»flcfciS£LTjE7iaA • &>*®£JW4*mi: t 

IWi$r<. fi». 3t»fi»flKiJonn.<0««fKI)S« 
fit LTflUflSiiTV*4t>*«\ SWE LSH^iETLa 
Alt fgffi £ ilT O 4 &»W> tW)#^ Stf) t <7) 5r 
StRLTfflv%4 / l'tA<T*#4. 

1 qo 9 o ] i<ox otciEmx ■ mmmmmmt 

LXli. Mitff UTV-zHWI* (*UI 

81*3. 112.1 97#BB«MMI*Bg) . ^dflf^r 
/-^BSW* (^IBHJtf 3 . 1 8 9.44 7^BJj«St? 

. s yv-iimmw {mM3 7 - 1 6 0 9 6 

1*3, 615. 4 0 2^mmm. mm3, 820. 9 8 
9^bh«w. is)m3, 542, 5 4 4^mmm. WAm 

45-555^«. H51-1 0983-f^. 813 
BS5 1 - 9 3 2 24^A v $g, P 5 5-1 7 1 0 5^ 
«L R5 6-4 1 4 8-^*8, [5)5 5-1 086 6 7-^ 
&$6. ra.55-1 56953^18. (§156-3665 

mmW <#BR«f 83 . 1 8 0. 72 9-f BjifflS. H$ 
4, 2 78. 74 6^mm9. .ftffl&5 5-880 64 
#4ML |3j5 5-88 0 6 5-9&«L H4 9-1 0 55 
3 7#4H». |5)5 5-5 1 0 8 6^«. P15 6-80 
0 5 1-#4MB. (SI5 6-88 1 4 1 -sf &$8. [5J57-4 
5 54 5^$S. (3)54-1 1 26 37^&fR. |a] 5 5 
-74 54 6#-&t8lf#H8) , 7x-Uyv7S>^ 
* (*HH$ftiS3. 6 1 5. 4 0 4-99WMK 
1-10 10 5#&$8. (3(4 6 - 3 7 1 2-f ^?8» |5]4 
7-2 53 36-f-^ffi. fc»!E54-5 34 3 5^& 
|5(54- 1 1 0 5 36-f^«. 0154-1 19 9 2 . 

5 ^^?g##Bs > . r y -/p 7 s >uw* < xmmm 

3 , 5 6 7. 4 5 O^BMJBtt. m&3 . 1 80. 703 
■fTOS. PU2S3 . 24 0, 5 9 7^BBH0S, .15)313, 

6 5 8. 5 2 0-fHfl*l®. |S)gS4. 23 2. 1 0 3^ 
mm. (5(354. 1 7 5, 9 6:i^lB«. H£4 . 0 1 
2.37 6^$flffi. 1&&B84 9-3570 
IS139-2757 7^ffi, l$IPg5 5 - 1 4 4 2 5 0 

15] 5 6 - 1 1 9 13 2^«. Is] 5 6 - 2 2 4 

3 7^-&*b. sttm-TBi . iio. 51 s^wmwif 



2 6. 50 1 ^HHJHffi-lf#H?.) . X*y/-Mmtb 

i-%mm\m3 : 257.2 03 ^mmmm^m^i 

<r>) . ^-?-'J^7>h7-t>'I^Hs (1^1135 6-4 6 

2 34-f&*8i?#.E?) . 7)i*iss>tm& mm«85 

4- 1 1 08 3 7^&#I?#H3) . t K7"/>l:^(* 
(*BSI*»3. 7 1 7. 4 6 2^Wffl§. #B3Bg5 4 
-59 1 4 3^«L |S|5 5-5 206 3^&$. (5)5 

5- 52064^ii#. 15)55-4 676 0^&#. IP) 

5 5-854 9 5-f4MfL ISJ5 7 - 1 1 35 0 
P157-1 48749^#. »T2-31 1 591 

^mmmm) . (^bs.6 1-21 

0 3 6 3*4*«, 13)^6 1 -2284 5 1 |5)6 

1 - 1 4 6 4 2^$g, p)6 1 - 7 2 2 5 5#&«L PI 

6 2-4 7 64 6^$8, PJ6 2 - 3 6 6 7 4-^&$8, 
|5]6 2-1 06 5 2^fg, PJ6 2-3 0 2 5 5#& 

[5)6 0-9 34 5 5*&«. l§160-944 6 2^ 
15)6 0-1 74 74 9#^«, |5)60- 1 7 50 

5 2^4»MHKH> ; S^5ir>«»# (*ll^l i FB4 . 
9 5 0, 9-5 0#Bj|B|j) . ^Jy7>l 

2 0 4 9 9 6 #^$S ) „ 7— 'J ( 1$WH» 2 
- 2 8 2 2 6 3#^#) . ttlPF 1 -21 1 39 9-f ^ 

7 x yji- y 3"-?- > mzmfh z t //t-^ -g. . 

[0091 ] iETLSA • Wixmcr>tt®t lXU±ll<Dh 

co^^fflT 4 ; t **"C-# 4*\ ^P7 ^ 'j y^t^% ( ^ 

[1(66 3- 2 9 5 6 9 6 5^flRFtBa*<0fcO) , 5? 
#^HS7 5 Xl/Z+OfrT 5 Wt£ft 

(*BH*»S!4 .'127. 41 1$PHB35 3 

-27033^$g. [5)54-5844 5#^$8, P) 5 
4-1 4 9634^18. H54 -64 2 9 9^*8. 
[5)55-7 94 5 0#4>«. [5)55-1 44 2 5 
$8. [B15 6- 1 1 9 1 3 2-f-^ffi; |5]6 1-29555 
8*7&W. (5)6 1 -9 83 5 3^fB. H6 3-2 95 

6 9 5^nmm) •: 5rmm=®7z >it-smzm 

[0092] *i&&ffim5 , 061. 56 9^{cE 
» m £ tlX v 1 4 2 ilOifil^^Sj^^ $■ ^ rt C W74 , w 
X.(f4. 4' -t'7. { N- ( 1 --j-7f-;U) -N-7i 
-71-75 7) t'7i-;k ifc»BB¥4 -3-0 8 6 88 
•f ^Ciea^flT V ^4 h y 7 x r./U7 5 > i- 7 h 
3077-^'-7hS(Cil^?it^4 . 4' . 4" -h 
(N- (3-^f;r;x-/H -N-7i^i7i 
7) h'>7x^U75y|?$rW4it*^'^4. 34> 

^ >^ffc-^ft^fth. pISi. pSS-i ctp<o*s«fl:-& 

^^lEiiaA • mmiBcomit ix®m-t&zttfx-$ 

4. 

[ 0 0 9 3 ] * LT . I ^IETL?xA ■ 
Mi. l.ttOitS'to?: . At73- 
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te, IttciMliRti&V***. ji?£li5 nm~5#mT**>ft-. 

8£ tz (2 2 fflSUta^* S-ATtiMte ft X i> ct o I . 

[ 0 ■ 0 9 4 ] £fc . ^fTtt^fMHi. St3tl^E?ta 
Aifcli^fcAfcBWt&flT*-^ ro-'« S/c 

WSi¥?SttJl£>*ffit LTH, x >J 3'-?- • 

^^¥8-1 9 3 19 l -^^cEK^T'J-^T 

>r> j< 0 ^ittr ^ V D v^Srffluft d J ~ 
tfTt'ft. 

[00953 ms m^iiASii. ms^s* 

y) ^^-h^^^Rif b-h^-jfvy^ 

ft. witf hj* ( 8-* y uy-^) 7;U5-^A£ 

tfiiAMi L Tfflv >ft i t tfTZ ft . 

[ 0 0 9 6 ] * LX , **yiS7Y-Mmwk IX 
TKH(k-(V)- (Vll) 

[00 97] 

Ht2 3] 




N — N 



N — N 



(V) 



- (VI) 



Af1 3_^ >-A,^-C^Ar 15 -^ o >-Ar' 5 - 

[0098] (if Ar« . Ar? , Ar", A 
r 12 . Ar ,3 SW r ie li, ^ix^'hWM'&^'th^S 
i<mi%^7>)->l&£*l. Ar 8 _fcAr» , A 
f»»-fc A Ar'5kAr"«i. fcj5^KH-"Ct>* 
4-5TV»T*>iV». Ar", Ar"Sy'Ar 15 !l *ii 

-eftfi&a£r*-f ftf I Cli^.l^T y-vyg&* 

U Ar H tAr'Hi, jtA^MCPJ— "Cl>^t'oTV»T 

tiv\ ) x-mtilm^mit^mmfhrLh. 

[0099] ■Ztlb-&H (V)— (VIDfifcltftT'j . 
i-Tti. 7i-^. t'7i-*i, 7>h7 

ifc, T'J-L-yai LT.Ii. 7i-l/>I, t 7 /*" 1 ' 
yg. tU-byS^t^W ^>ftft< ^tt. dft£> 

*?£L<ffl^ftft. 

[oioo] ■ihx, ztit>t?BM&ik£w>mm 

tLXli. TUOh^imfhZ'ctfX'hh. 
[0101] 
HL24J 



N— N 





[ 0 1 0 2] <KK. Piffii: LTii, tWSRwhS o 

( 4 e vot) mmmmt^mmzix 
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• I'&t. 74'$-'?A/&f|:7VU$-'7A. Al 
/'L i , O. AI/LiO- . AI/LiF. 7/1-5- 

■7 a • a&& , •* > v a . ^±^s^ zim 
if <b ft i> . c ^Htsu c ft h y>wmm z mm*?* / n- ••/ 

[0103] ZZX\ f&mfrh^S&tim&frh®.*) 

ait$&, Bffi«ii3tt*«-sj8a*{i i o%«to** 

nm-l x«m. if £ t <£5 0^2 0 0 nmX'hh . 
[ 0 1 0 4 ] #SHHo5«E L*? &im*&j 

RWV Meti&OWFCfcllSE LSi^ff*! 
?&Zti>X'$Z. 

[01 051 KIT. i8*ttS«Lht:. HS/jETL&AE 

«§e LS^^f^iwco^-riftBH-t*. 

[ 0 1 0 6 ] if. ii^jfftttffiSLtC. HffiffflA* 
li/mtlT. #*L<W1 0-200 nm 

■yfmzxm&LL. nrnt-th. mz. z<tm&±.iz 

iE?ia:ABfrS»t*. JEJia-AJlOBMHi, aaL*i 
j*£v:j-HS, ^f+xhS, LBS 
«03rj£(=J: Off ?C1 b ifiX'% hit. fyfttcWmhlx 

9 jETUSAl *^»jftfNittSf 6 

?S£5 0-4 5 0"C, *2£l O- 7 -] 0-Horr, 
0 0"C. ®% 5nm-5um?>$mX'm'M.mtR-f&Zt 
[ 0 1 0 7 3 Klc. ^OI7Lj±A18±(c^®S-IS«t 

t>mwtizttfx'$h. 

[01 081 XIZ. C<9&ft/f±(::€*iiAJl$rIS{t 



10 10 9] *w*R<Di;z+ij >i7 v - v- yimmt.. 

±i&i®it-£im<W ^hcvMlz tMFStf*. *>(: J; ~>x 

SSr-f^Clt^T^I,. *fc*tr>3-h£*r ffl i •• f> ® 
£li , ftotm c t 6 C t J: o X $ -li- « C t 

{ 0 1 1 0 ] f LT. #^lcH15rffl/iLT-#»E 
SSS*Sfc'0iL^„ 

[0112], zco^mE im^izm^MK^motb^ 

+ . (SSIr-cOffitttcLT, 3-4 0V£om 
ESrEpftrtSfc. JBbWKatT**. ifc- »0@ttt' 
«E EHUD L T t ISSSttSSft . fEitii^ < ill t -=Srt ». 
$^>(c. £?ffimE£Mnlfc*&£fcli. pggfc-r. iiffi 

[0113] 

*«b«j % ^ft^coWtcJ:oTC^^|5S5e? 
ft&^cOTii^^. 
Htfegl)! (.-fll^BBA- l^fig) 
7/lo>#BI5n,T\ |7)cfh7tKo77> (THF) 
?§?«+6- (2. 2-v7x-;Ut'^;U) -2-7'ot 
7 U 7^ , ;> 1 3g (335 'JW) i7^y^0. 
9g (38S'J^/P) j&»4>^y-^-;H08«rWIL 
fc. av>T, T/Pn'y^H^T. 9. 1 0-> ; 7'D t7 
yh5-b>3. 7g (1 1 S L1€;H , y^oot'T-S 
l J7i-^*X7OA , 7y')i,0. 3g (0. 4 35 
'J^/H 5-il*TH FJg?g (10 0ml) tZMfrl. * 

^•fb^-f V i-^Acohtux >mw. ( 1 ^.'i- 
/ L) 5:0. 9 m I ^ /jntTMfflT" 1 OtHW^. 5fe(C 
l«SLfc^'J--v-^|gS-SSTLT, 1 O^jfiSSL 

h/Px>*»i|,?ftSft tT SfeElHs 5 . 6 g ( 
6 5%) r^#fc< 

[01 14] ^^b^Cov^T^TC^H/fffiSL"^ < - 
yU H • f< V-Tis s > ■ 7X7,^? h./b ( F D - M 

s ) oasisxiiJaT^i l ? h . 

7C^Wffl (%) C : 94. 3 2. H ; 5. 39 
C 6; H 4 2 1 LXmmm (%) C ; 9 4 . 6 2. H : 
5. 38 

FD-MS : m/z = 786 (M* . 100) . C 6? H 
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4: .t LTi+g 1-^^-1=7 86 
[01 15] gj|M 2 ( lfat!|A ~ "2 ■) 
T.'L- 3' >-#H5\T . **THF ffffiip 6 - ( 2 - 7 x - 
/1-/L- 2-p-t'7x-'J* fc'x/l- ) -' 2 - 7ot+ 7 7 
i j >• ] 5 . 2g (33; V ) "?7 77, 0 . 9 
g < 385 V*^) *><c.^' i ;--v-'l-M^$-P)SL^.. 
#W?. 7/U3>S«.F, 9. 10 -y7Dt7>h 
3*73. 7g ( 1 1 SUt/P) . y?oQab'j7 
i;/t-«7O/<7yW0. 3g (0. 4 35 'J* 
IV) £&*THFiM (10 0ml) lC)§fr>U **fk 
yM yy-f/ur/US-^A^h/Uxyigffi ( 1 -t'L-/ 

D jo. 9m i zmtrmsiX'i omwi. Jtcw 

»S^h;Pxy*v^||te&LTefeSl*4. 7g (1R^ 
4 6%) ZWz, Z<T)t>?)( l zniXcr>7ifktt9t1M%.t < F 
D-MS <frmi&&%li&.T<?>M IX'hb, 
TCSbMfrffi (%) C ; 9 4 . 3 0. H ; 5 . 11 ' 
C 14 H 60 ttT^I+*(i (%) C:94.63.H; 
5. 3 7 . • 

FD-MS : m/z = 938'(M' , 1 00) . C 74 H 
l4 b LTfWLfc#**= 9 38 

r;UrfV#H^T. af*THF»«4"6- <2. 2-y 
7x^t'^H -2-7"o^-f7^l'> / l 3g ( 33 
SU*/!/) t7^y>7A0. 9g (3 8$!)^) *» 

,fc$<y-*--/i*3telttbfc. <xwc, r^3>»ii 

^,T, 9, 9 77^-2, 7-y/Pt7.WV> 
3. 9g (1 lSD*^) - y'^ODt'Xh'J?!^ 
W7f^7y')AO. 3g (0. 4 3S'Jt/l') £ 
M^TH Fvgjg (10 0ml) tCigi'L , rt&ffcv'f V 
7tf7l"7;P$ — ^AiOh/Hyiig ( 1 t'k/D £ 

o. 9mi ^ioi-caga-ci o^m. jtcasi.*: 

^xyA>« B Lta»7. 2g (IR*8 2%) 
• ZMjOlZ-O^XVTimfiVxfeRttF D-MS 

7C*#tt*<96) C ; 93. 89. H ; 5. 46 
C 6J H 42 fc lX<r>t\m < % > C ; 9 4 . 2 3. H : 
5.7 7 

FD-MS : m/ z = 8 0 2 ( M* . 100).. C f ,H 
.,i:l,TS*lfc4HF*=8G2 
[ 0 1 1 7} gM@N (fr&foA-4?)Slg ) 

r;u 3 >- #h^t . h*t h f mm* 2 - - /ot 7 

7V76. 8g ( 3 3 5 y*'l-) J:77^>7i0 . 9 

g (3 85 1)^) #^yx^-nM^£ii§i£, 

7>U3>5?iMT\ 10. 10" ->'7'd^- 



9.9' - t'77> -h 7*7 5. 6g (11 5 'Jt 
/I.) . >7oot7 1- 'J 7 -r 
0. 3g ( 0. 4 35 y*/l) r**THFif-$ ( 1 0 
Orn 1 ) t»*»L . .*fSHLv4 77>.'l-7/WSX'7A<D 
F ;pxy<f ffi' ( 1 * il-/ L ) 5r0 . 9ml $:D$tXW<& 

X- 1 otsim step* uz? y x-v - *Ks*ar 
•;§$§ J ± LT^^n^sas- b/i-x>7j^Bg B B B Lxe 

feH(*4. 9g (1R*7 4%) Z%tz. Zcr>hcr)iz^ 

x<r>7tm^mm.v c v d-m soa^tesiiiaTwa 1 ) 

(X) C ; 94'. 8 6. H ; 4. 6 6 

c 4 - 8 H3o -t ixmnm <•%> g : 9 5 . 0 2 ... h ; ~ 

4. 9 8 

FD-MS : m/z=606 (M* , 100), C 48 H 

3( , t ixnn l fc^fji= 6 0 6 

[01 183 8105 (jbt3|A-ilf2±^) 
• 7/P7>#ffl^T, IMcTHFfciK+5- ( 2. 2-v 
^-/k-zH - 1 -7ott7?l/yl 3g (33 
5 y t ,'L- ) t V7'^> 0 . 9 g ( 3 8 5 y ) 

%T. 10. 10" -yVot-9, 9' -t'XTVF 
7-t75. 6g ( 1 1 S'J^^) - y7noK7HJ7 
i^-*77O/^->'')A0. 3g (0. 435';^ 
;l-) J*7l<THF}f?g (100ml) lZ®frt, . 
^MV7'^;l>7'/U5X'>Ac7)h/L-X>^?g ( ItA'/ 
L) $r 0 . 9ml S: MtXm&X' 1 0«fft, 5fe(*lli 
S I tz 7' y x * - /HftSSrSTf Lt. 10 ftlSHS t 

»iTSJ:h>|.x>*»ib!ittALTafeBWs5. 8g (IR*' 
5 5%) $ri#^, ^iOt^iCOOt^TC^^TflS.y'F 

d-m s ^MiE^miiWTos y xs>i» . 

7t*4MWI(?6) C ; 94. 52. H ; 5. 30 
C 7e H, 0 > LT^imffi (%) C:94. 77.H; 
5. 23 
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